aperture, giving a current ranging from 0.8 to 1 nA in an elliptical, approximately 7 µm 217 spot. Secondary ions were extracted from the sample at +10 kV and admitted, via high 218 magnification transfer optics, to the mass spectrometer operating at a mass resolution 219 (M/ΔM) of 5400. Oxygen flooding of the sample chamber was used to enhance Pb + 220 yield. At the start of each analysis, a 2 minute pre-sputter raster over a square of 15x15 221 µm was used to remove the Au coating and minimize surface contamination. This was 222 followed by automated centering of the beam in the field aperture, optimisation of 223 mass calibration of secondary ion energy in the 45 eV energy window, all using the 224 90 Zr 2
16 O peak at nominal mass 196. The peak-hopping data collection routine consisted 225 of 16 cycles through the defined mass stations, with signals measured on an ion 226 counting electron multiplier with a 44 ns electronically gated dead time. Pb/U ratios 227 were calibrated using an empirical correlation between Pb + /U + and UO 2 + /U + ratios, 228 normalised to the 1065 Ma Geostandards 91500 zircon (Wiedenbeck et al., 2004) . 229 U-Pb analyses of zircon in thin section 14311,90, 14311,7 and five grains from thin 230 section 14311,5 were obtained on a SHRIMP II instrument at Curtin University. The 231 analytical conditions were identical to those described by Compston et al. (1984) and 232 Williams (1998) . The samples were analysed with the intensity of the O 2 -primary 233 beam set between 1.1 and 2.3 nA and an elliptical spot of 20 µm. Pb/U and Pb/Th 234 calibration was made relative to the 562 Ma CZ3 zircon standard (Pidgeon et al. 1994) , 235 which was analysed after every five unknowns throughout the analytical sessions. The 236 raw data were reduced using the Squid 2 algorithm (Ludwig 2009 ). Common Pb was 237 corrected using the present-day terrestrial ratios from Stacey and Kramers (1975) 238 assuming that all common Pb is surface contamination during sample preparation. 239
11
All the analytical results are given in Table 1. Data were plotted on a Tera-240 Wasserburg Concordia diagram using the Excel add-in Isoplot3 (Ludwig, 2008 contacts with the matrix (Fig. 2a, b and c) . Euhedral grains are very rare in the 250 analysed population, the majority of zircons being preserved as fragments showing 251 variable external morphology ranging from angular to smooth or rounded (Fig. 2a, b  252 and c). Radial fractures are observed in the matrix around some grains ( Grains larger than 50x20 µm were suitable for multi-spot SIMS analysis while 261 grains smaller than 10x10 µm were not analysed. A total of seventy-five analyses were 262 made on fifty-one grains ( The most pronounced difference between sample 14311 and other Apollo 14 338 breccias can be resolved using a probability density plot (Fig. 4) and is observed in the 339 time interval between 4.30 and 4.15 Ga. Sample 14311 has an age peak at about 4240 340
Ma in comparison to the other breccias defining an age distribution peak at about 4200 341
Ma. These age peaks correspond to a large proportion of the total data sets and do not 342 overlap ( (Table 1) . 347 In the case where 14311 was local to the Apollo 14 landing site prior to the 3400 486 Ma event (hypothesis 1), and where the annealing of the zircons at 3400 Ma was 487 caused by the breccia being included within an ejecta blanket covering the landing site 488 (hypothesis 3), evidence of the 3400 Ma event should also be expected in other Apollo 489 22 14 samples. Therefore, identification of the 3400 Ma annealing age in other Apollo 14 490 zircons would be a reliable test for those hypotheses. The lack of such an age in other 491 samples would imply that hypothesis 2 is the more likely explanation. 492
The hypothesis suggesting that sample 14311 is exotic to the Apollo 14 landing site 493
and was transported at this location by a ~600 Ma old impact (hypothesis 2) seems to 494 be the simplest scenario. Considering the present data, it is difficult to identify with 495 
